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COMPLETE SPECIFICATION 



Process for the production of Electrostatographic Toner Particles 



Wc Rank Xerox Limited, a British 
Company of 37/41 Mortimer Street, Lon- 
don. W.l. Engjand. do hereby declare the 
invention, for which we pray that a patent 
5 may be granted to us. and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: 

This invention relates in general to elec- 
•40 trostatography and in particular to an elec- 
trostatographic toner particles and a method 
for their production. 
In thej^sU these toners have generally 
, — been prepared by thoroughly mixing ©om- 
(t5 ponents comprising heat softened, resins and 
i coloring materials in a device such as a Ban^ 
bury mixer, followed by rubber milling to 
uniformly disperse the colorant throughout 
the resin. This blend is then allowed to 
20 solidify by cooling and subsequently broken 
up into relatively large particles in a grinder 
such as a Fitz Mill. After this rough grind- 
ing, the material is broken down further to 
ihe final particle size by jet pulverization. 
This final reduction produces a powdered 
material having a relatively irregular shape 
and particle size. Although the average 
particle size of the toner produced generally 
ranges between 5 and 10 microns, individual 
30 particles ranging from sub-micron size to 
above 20 microns are generally produced in 
substantial quantities. 

It is bvious then that an inherent dis- 
advantage of the above process is that con- 
35 trol of particle size with any degree of 
accuracy is extremely difficult. The conven- 
tional techniques of toner product! n also 
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have the disadvantage of producing particles 
of non-uniform and irregular geometry. This 
non-uniformity of size and shape of the par- 
ticles tends to result in the production f 
non-uniform triboelectric relationships be- 
tween the particles and their carriers if a 
carrier is used, and also, tends to produce 
non-uniform relationship between the par- 
tides and the electrostatic field being devel- 
oped. Since the range of particle sizes pro- 
duced by prior art techniques is relatively 
wide, even a toner with an average particle 
size which is quite low may be unsatis- 
factory for micro imaging or other high 
resolution imaging techniques because f 
resolution of the final image produced is 
limited by the largest particle size included 
within the developing mixture. If a particle 55 
is larger than the distance between two lines 
which are resolved in the latent electrostatic 
image, this particle will ruin the resolution 
between these lines when it is used to 
develop one of them. In addition to the W 
aforenoted disadvantages. prior art 
techniques of toner production imposed cer- 
tain limitations upon the material selected 
for the toner because the resin-pigment dis- 
persion must be sufficiently friable so that 65 
it can be pulverized at an economically feas- 
ible rate of production. The problem which 
arises from this requirement is that when the 
resin pigment dispersion is sufficiently fri- 
able for high speed pulverizing, it tends to vu 
form an even wider range of particle sizes 
during pulverization and is frequently sub- 
ject to further pulverization or powdering 
when it is employed for developing in xero- 
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graphic copying apparatus, or because of 
movement in the developing section of the 
apparatus. The prior art toner production 
technique is also batch-type operation 
5 rather than a continuous operation so that 
its use is uneconomical and undesirable 
-from a commercial viewpoint 
J Th ^present invention provides a method 
of preparing eiectrostatographic toner par- 
10 tides comprisin g forming a plurality JaLaii- 
fectant micelle s i n an aqueous medium and 
providing m said aqueous medium, In the 
presence of a water soluble poTymffriygHrm 
catalys t a sufficient supply of at least onfc 
yj, 15 _fcthylenically Unsaturated monome r to form 
rj jm aqueous suspension bl monogispcrse. sur- 
factant encapsulated , polymer p arfidgi Bav- 
ing an average size from about 0.01 to about 
50 microns in diameter in said aqueous 
20 medium by preferential diffusion of mono- 
mer to the smallest of said polymer particles 
during polymerization, adding to said 
jtg uwus suspension a dye capable ofcolour- 
mg_saidrpojymer partclc sTherein and then 
25 sep arating said particles from said a queous 

u 'WSPfefrStAn ~ 

The jpblymer particles making up the resin 
portion df the toner art first ferown to the 
desired size in such a maimer that a mono- 
30 disperse size distribution is produced and 
then these particles are colored to produce 
the final toner. Polymer growth is carried 
out in a liquid medium and the polymer 
, particles may be colored directly therein by 
35 the addition of a colorant which is soluble 
in that liquid followed by subsequent drying 
of the particles as by spray drying or other 
suitable techniques. For the purposes of 
this specification and the appended claims, 
40 "monodisperse" is defined as referring to a 
I>article system wherein the majority of par- 
ticles have a diameter within plus or minus 
10% of the mean particle diameter. The 
.growth of the polynier particles to the fo - 
45 sired size is preferably accomplished by a 
«retul]y controlled form of emulsion poly- 
* penzation. As i« wit lrnmyn to those 
familiar with emulsion polymerization, 
broadly, this technique involves mixing 
50 water, surfactant, initiator, ahd the mono- 
melic precursor of the polymer to be 
formed. When this mixing occurs, the sur- 
factant molecules line up in the water phase 
in orderly groups known as micelles. Some 
55 monomer is dissolved in these micelles. In 
addition, relatively large monomer droplets 
are stabilized by surfactant action and most 
frequently also by agitation of the mixture 
during the polymerization process. These 
60 m nomer droplets may be thought of as 
reservoirs of monomer which are distributed 
later as needed in the polymerization reac- 
tion. When initiator diffusing through the 
water contacts monomer, it can initiate poly- 
65 merization, assuming the system is at a suit- 



able temperature. As polymerization pro- 
ceeds in the micelle, the monomer therein is 
used up. The depleted monomer is re- 
plenished by diffusion from the large mono- 
mer droplets and gradually the micelles be- 70 
come transformed into monomer swollen 
polymer particles. Both during and after 

£>lymerization the polymer particles are sur- 
ctant encapulated, i.e.. the surfactant is 
(concentrated at the water-polymer interface. 75 
thereby preventing particle coalescence or 
coagulation. If. as in Conventional emulsion 
polymerization, a relatively large amount of 
surfactant is initially employed or added 
with additional monomer during the poly- 80 
merization process, a large number of 
micelles are formed and the polymerization * 
goes to completion at a relatively rapid rate 
because each of these micelles constitutes a A 
locus of polymerization which is "fed" by 85 
diffusion from the monomer reservoir drop- 
lets. Since a large number of micelles are 
provided with this technique, a large num- * 
ber of very small polymer particles are 
formed at a rapid rate and the monomer is 90 
soon depleted from the system. In any emul- 
sion polymerization system of this type, the 
monomer tends to diffuse to the micelles at 
a rate which is inversely proportional to 
their diameter so that there is a tendency in 93 
emulsion polymerization for all of the poly- 
mer particles finally produced to be of uni- 
form size. This generally does not oocur in 
conventional emulsion polymerization be- 
cause there is not enough monomer supplied 100 
to allow the particles to grow to uniform 
size since the large number of micelles use 
tip the initially supplied monomer at a rela- 
tively rapid rate before the size related selec- 
tive diffusion effect described above can 105 
come into full play. This difficulty can how- 
ever be overcome by a technique which in- 
volves of growing what may be thought of 
as relatively large polymer particles when 
compared with the polymer particles pro- |J0 
duced in ordinary emulsion polymerization. 
In this technique, the polymer particles are 
grown to the desired size, say, for example, 
two microns by initially supplying an 
amount of surfactant capable of forming the 115* 
required number of micelles and then pro- * 
viding sufficient monomer so that the par- 
ticles can grow to the desired size according *0 
to the selective diffusion phenomena de- 
scribed above. The monomer may be pro- 120 
vided by initially supplying extremely large 
reservoirs of m nomer either emulsified in 
the aqueous phase if a liquid monomer is 
used or overlying the aqueous phase if a 
gaseous monomer such as butadiene is used 125 
or by seeding the system with additional 
monomer from time to time so that when 
polymerization of a first batch f monomer 
is complete, additional monomer is supplied 
to allow for continued growth of the par- 
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tides or by continuously adding monomer 
during the polymerization in sufficient quan- 
tity to achieve the desired final particle size. 
Although the above-described polymeriza- 
5 tion technique allows for the growth of poly- 
mer particles within the size range desirable 
for electrostatographic toners which includes 
a preferred range of from about 0.01 to 
about 10 microns in diameter and a more 
10 preferred range of 0.1 to 5 microns, it may. 
on occasion, be desirable to produce larger 
particles ranging up even as high as 50 mic- 
rons. When such larger particles are pro- 
duced without the addition of any surfactant 
15 after the first batch of surfactant is placed 
m the system, it will generally be found that 
as the particles begin to reach the larger de- 
4 ftf*d size, coagulation occurs. Coagulation 
is caused because the surfactant molecules 
20 on the surface of the micelle are stretched 
too thin to cover the much increased surface 
area of this larger particle, thereby allowing 
the monomer swollen polymer particles 
Much are soft and viscous at this stage in 
23 the polymerizathMi process to coalesce. The 
polymer particle size at which this coales- 
cence tends to occur will, of course, depend 
upon the particular surfactant employed, 
polymerization temperature, amount of 
30 water in the system and similar considera- 
tions. In order to overcome the problem of 
coalescence during particle growth, addi- 
tional surfactant may be added to the system 
when the particles begin to reach the size at 
35 which coalescence tends to occur. However, 
the addition of this surfactant must be very 
carefully controlled so that new micelles are 
not formed in the system because these 
would provide new polymerization sites and 
40 would thereby tend to destroy the particle 
size control established to that point in the 
polymerization. This may be accomplished 
by adding the particular surfactant at a rate 
such that the concentration of free surfactant 
45 not yet added to any one of the growing 
micelles is below the critical micelle concen- 
tration for that particular surfactant The 
critical micelle concentration is defined as 
that concentration of surfactant at which 
50 new micelles will begin to form and this 
figure is available for each particular sur- 
factant from the manufacturer. For example, 
the critical micelle concentrations of aerosol 
« i and * acroso1 w &ich are sodium di- 
55 octyl siilfosuccinate and sodium dihexyl siil- 
fosuccinate respectively, are 0.07 grams per 
hundred milliliters of water at 25 °G and 
0.6 grams per hundred milliliters of water at 
25 °C respectively. Amy suitable surfactep t 
60 of the well-known cationic. anionic and non - 
lonic types may be emp loyed. 1 ypirfll 
amples of surfactants are napthalenic soaps 
r sulfonates; sulfonati n products of 
glycerides or their fatty acids; sulfonated de- 
65 nvatives of esters of mono- and polyvalent 



alcohols; esterification products of fatty acid 
and sulfonated monovalent alcohols; sulfon- 
ated derivatives of fatty acid esters, such as 
the diamyl or dioctyl esters of sodium sul- 
fosuccinic acid; sulfonatiob products of fatty 70 
amides; ketones, aldehydes, and nitriles; suU 
fonation products of natural and synthetic 
alcohols; such as alkyl sulfates and sulfo- 
nates, phosphoric and pyrophosphoric esters 
of fatty alcohols, such as the sodium salt of 75 
2-ethyl hexyl phosphate; amino carboxylic 
acids; sulfonated aromatic hydrocarbons, 
such as the sodium alkyl aryl sulfates and 
sulfonates, alkylated aiyl sulfonates; sulfon- 
ates and Chlorosulfonated paraffin hydroCar- 80 
bons; sulfated and sulfonated derivatives of 
nonionic compounds 6uch as the sodium 
alkyl aryl polyether sulfates and sulfonates; 
aliphatic amines and their derivatives, aro- 
matic amines having fatty chains; "fatty 85 
amines of aliphatic diamines ; quaternary 
ammonium compound s (bases and taJldes), 
sucn as dimemyl phenyl benzyl ammonium' *S 
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chloride, 
chloride. 

chloride, ^ 

chlorides amides derived from B1W 
hols and their quaternary ammonium deriva- 
tives; basic compounds of pyridinium and its 
derivatives; polypropanol and polyethanol 
amines, urethanes or basic salts of ethylene 
diamine; condensation products of fatty sub- 
stances and their derivatives with ethylene 
oxide, such as the jx>lyoxalkylene ethers of 
partial lauric, palmitic, stearic, or oleic acid 
esters; and condensation products of 
phenolic compounds having side chains with 
ethylene oxide such as the condensation pro- 
duct of dodecyl phenol with ethylene oxide. 
It also may be desirable in some instances to 
employ^two or more surfactants to optimize 
properties of the emulsion such as stability, 
micelle control and particle growth. 

Any suitable system of catalysts or initia- 
tion may be used in the polymerization pro- 
cess, including, for example, free radical 
catalysts with a peroxide, a persulfate. an azo 
compound, oxygen or ultraviolet light. With 
a catalyst such as a peroxide or a persulfate 
such as ammonium persulfate. the redox 
form of free radical catalysts in which a 
water soluble reducing agent such as sodium 
sulfite, sodium bisulfite or ferrosulfate is in- 
cluded may also be employed so as to allow 
for more rapid polymerization at relatively 
lower temperatures. 

Any suitable vinyl-type monomer may be 
used in the process of this invention. Vinyl- 
type monomers are defined as those mono- 
mers containing the characteristic ethylenic- 
ally unsaturated structure: >C=C<, and 
capable f undergoing addition polymeriza- 
tion. Typical vinyl-tape monomers include; 130 
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ethyl maleate, and mixtures thereof; vinyl 
and vinylidcnc halides 6uch as vinyl 
chloride, vinyl fluoride, tetrafluoroethylene. 
chlorotrifluoroethylene. and mixtures there- 
5 of; unsaturated aromatic compounds such 
as styrenc and alkyi styrenes such as alpha- 
methyl styrene, parachlorostyrene, para- 
methoxystyrene, and mixtures thereof; un- 
saturated amides such as acrylamide. metha- 
10 aylanude and mixtures thereof; un- 
saturated nitriles such as acryloni- 
trile. methacrylonitrile. haloacrylonitrile. 
phenylacrylonitrile. vinylidenc cyanade 
and mixtures thereof; N-substitutcd un- 
15 saturated amides such as N. N-dimethyl 
acrylamide, N-methyl acrylamide and mix- 
toes thereof ; conjugated dienes such as 
butadiene, isoprene and mixtures thereof- 
unsaturated ethers such as di vinyl ether, di- 
20 aHyl ether, vinyl alkyl ether and mixtures 
thereof; unsaturated ketones such as di vinyl 
ketone vinyl alkyl ketone and mixtures 
thereof; unsaturated aldehydes and acetals 
such as acrolein and its acetals. methacro- 
Z3 tan and its acetals. and mixtures thereof 
ujisaturated heterocyclic compounds such as 
Vmyl pyridine, vinyl furan. vinyl couma- 
rone. N-vinyl carbaxole. and mixtures 
thereof; unsaturated alicyclic compounds 
JO such as vinyi-cyclopentane, vinyf-cyclo- 
nexane and mixtures thereof; unsaturated 
thio compounds, such as vinyl thioethers, 
unsaturated hydrocarbons such as ethylene 
ffopylene. polymerizable hydrocarbon frac 



35 Uons, isobutylcne and mixUires^CTeof; allyl 
impounds such as allyl alcohol. aUyl esters, 
dialiyl phthalate. triallylcyariurate and mix- 
lures thereof. 
Any suitable mixture, copolymer or ter- 
«u polymer of the abeve vinyl-type monomers 
may be used in the process of this inven- 
tion. 

Once the polymer particles have been 
grown to the desired size in the aqueous 

45 ohase. any suitable coloring technique may 
be employed to impart the desired color 
to the polymer particles prior to diving the 
aqueous liquor from the system. For ex- 
ample, any suitable water soluble dye may 

50 be dissolved directly in the latex prior to 
drying so that a film of this dye will be 
formed on the particles as the water evapor- 
ate. Typical water soluble dyes include 

« AlI^ plt ;^ nl ^ umonc *pe — C." L 
55 Acid Blue 127. tnphenylmethane type— C 
I. Acid Blue 103, azine type— C. t Acid 
Blue 98, xanthene type-C I. Acid Violet 
9. nitros type-C I. Acid Green 1. mono- 
azo type-C. I. Acid Yellow, diazo type— 

a ^ c,d Grccn 20 ' xant hene type—C I 
Acid Red 92. quinoline type— C. I. Acid 
Yellow 3, diazo type— C. I. Acid Orange 79 
basic dyes, such as for example, thiazole 

« } Basic Yc,low &°ne imine 

type-C. I. Basic Yellow 2. acridine typo- 



C I. Basic Yellow 4. In another technique 
the polymer particles in the latex may be 
dyed with disperse dyes which generally 
come from the water insoluble azo or 
anthraquinone classes of dyes. These dyes 70 
ate dispersed in the aqueous phase cf the 
latex with a surfactant from which the dyes 
are believed to enter the polymer particles 
m the form of a solid solution. Typical dis- 
j>orse dyes include, for example, nitro- 75 
acetamine Yellow 2 RZ — C 1 Disperse 
Yellow I, azo-C. I. Disperse Orange 3. 
azo— Disperse Red 1. anthraquinone— C. I 
Disperse Violet Celanthrene Red. anthra- 
quinone C. t Disperse Blue 9. amino ketone *0 
—C I. Disperse Green 1. azo— C. L Dis- 
perse Black 9. C. L Black 18. 19. 16. 1. 7. 
12, 24 and 27; and diazo— C I. Food Black 
1. Any other suitable dye may be used if 
desired. g 5 
' Once the desired color has been irfparted 
to the polymer particles, the liquid portion 
of the emulsion is removed by spray dry- 
ing or any other suitable drying technique 
which will not cause agglomeration or co- 90 
agulation of the colored polymer particles. 
The dried particles are then collected and 
are ready for use in the electrostatographic 
process. Although heat may be employed 
in the drying process, care should be taken 95 
to avoid heating the polymer particles above 
their caking temperature so they will re- 
main as discrete particles. Spray drying 
has been found to be a particularly pre- 
f ?f re . d technique because it produces fast 100 
elimination of the aqueous phase without 
causing agglomeration of the polymer 
particles. Since the polymers used for elec- 
trostatographic purposes will not form films 
as they come out of the latex and will not 105 
soften until they reach a point well above 
ordinary ambient temperatures, moderate 
heating during drying presents no problem. 

In the following examples, which will 
more specifically define the present process 1 10 
an relation to various preferred embodi- 
ments, all parts and percentages are by 
weight unless otherwise specified. In these 
examples, the drying apparatus employed is 
a Bowen laboratory size spray dryer manu- 
factured by Bowen Engineering. Inc.. North 
Branch. New Jersey. This spray drying 
unit is a laboratory size conical spray dfryer 
with concurrent air flow and has an inter- 
changeable atomizing head mounted near 120 
the top of the drying chamber and fitted in- 
side the drying air distributor ring. Any 
one of a number of well-known atomizing 
devices as commonly employed in spray 
drying apparatus may be employed with the 125 
dryer, such as centrifugal or swirl-type 
pressure nozzles, pneumatic or two-fluid 
atomizing nozzles in which a jet of the 
liquid is disintegrated as it is struck by a 
nozzle by a high velocity gas stream, ultra- 130 



115* 



1.117.224 



fits 



.... ...Jmn 



212 



sonic nozzles in which atomization is accom- 
plished by supersonic vibrations impinging 
on a liquid stream or atomization py im- 
pingement of the stream against a solid sur- 
5 face. Unless specified, the atomizer used 
in the following examples was of the spin- 
ning disc-type in which the liquid is broken 
up by discharging it at a high velocity from 
the periphery of a rapidly rotating disc. A 
10 pneumatic-type nozzle was also successfully 
employed. The spinning disc atomizer used 
employs a disc having a radius of 1" and 
was operated at 50,000 RPM's. Once the 
liquid has been atomized, it moves through 
IS the drying air until the water is driven off 
by evaporation which is . hastened by the 
high surface-to-mass ratio of the droplets. 
The time during which these droplets are 
held in suspension in the drying air is re- 
20 ferred to as the dwell time. Whh most 
polymers which are of interest for electro- 
statographtc uses, the drying air may be 
heated moderately to hasten drying so long 
as this heat is maintained below the caking 
25 temperature of the polymer. This heating 
may come closer to the softening point of 
the polymer than might be expected be- 
cause evaporation of the water from the 
droplets tends to cool the particles to some 
30 extent. In the following examples, the dry- 
ing air input temperature is maintained at 
160°F. and this will generally produce a 
measured drying air output temperature of 
about 135°F. The output of the spray 
35 dryer is connected to a cylone-type product 
collector from which the final dried particles 
may be taken at the end of the process. A 
toner made according to this technique was 
tested in a conventional selenium plate-type 
40 xerographic apparatus and found to produce 
a very good image. 

EXAMPLE I 
A monodisperse polymer is prepared by 
a process which includes preparing an 
45 aqueous and monomer phase separately. 
The aqueous phase comprises about 100 ml. 
of deionized water, 0.5 grams of IGEPON 
T-51 (sodium N-metbyl-N-oleoyl-taurate) 
OCH, 
50 || | 

CnH«-C-N-CHrCH,-SO,Na) and 0.3 grams 
of KjSjO,, agitated to form surfactant 
micelles. In the monomer phase about 50 
ml. of the co monomers are mixed with about 
55 0.5 grams of Aerosol OT-100 (sodium 
diocty] sulfosuccinate). The comonomers 
comprise about 65% styrene and about 
35% n-buty] methacrylate; this composition 
is referred to below as 65/35 Monomer Mix. 
60 The emulsion is made by blending these two 
phases with an ultrasonic mixer or other 
suitable means of mixing until the monomer 
phase is completely dispersed in the aqueous 
phase. This emulsion is then placed in a 
65 glass vessel and sealed. The vessel is placed 



in an oil bath maintained at a temperature 
of about 70°C. and rotated end over end. 
The second and succeeding step in the 

E reparation of a monodispersed latex is 
ased on increasing the size of the particles 70 
by a seeding technique. This seeding tech- 
nique consists of adding the charge of latex 
prepared as above to a new vessel contain- 
ing deionized water and dissolved potassium 
persulfate (K£A). . The contents are then 75 
shaken until completely mixed. To the 
aqueous phase a predetermined charge of 
monomer mix is floated on top of the diluted 
latex with no mixing of phases at this point 
Polymerization of the latex is carried out 80 
by polymerizing in an oil bath maintained 
at about 70°C or other appropriate tem- 
peratures using end over end mixing. This 
procedure is then repeated until surfactant 
encapsulated copolymer particles j>t the de- 85 
sired degree of monodispersity are obtained. 
The following table indicates the procedure 
to be used in preparing a monodispersed co- 

rlymer with a mean particle diameter of 
microns. „ ^ 

Latex. No. 1 2 3 4 5 6 7 
Seeded 

with none 1 2 3 4 5 6 
ml Seed 

Latex none 30 30 30 30 30 30 95 
65/35 

Monomer _ _ ^ 

Mix(ml) 50 40 40 40 40 40 40 
g. K&O, 03 03 03 03 03 03 03 
Ml. H,0 100 80 80 80 80 80 80 100 
g. Aerosol 

OT-100 0.5 — — 

g. IGEPON 

T-51 03— — — — — — 

Latex No. 7 in the above table will produce 105 
a monodisperse latex with a mean particle 
diameter of about 2 microns. Using the 
same technique for growth, particles may 
be formed in the 4 to 5 micron range by in- 
creasing the amount, of monomer mix to give 110 
a monomer-to-polymer weight - ratio f 
about 15 to 1. 

After the emulsion is grown to the de- 
sired point, it is diluted with deionized 
water to about 5% solids. A 10% Eosine 115 
bluish dye is then added to the emulsion 
and mixed with a Bronson Sonifier ultra- 
sonic mixer to insure complete dispersion- 
prior to drying. The resulting liquid mix 
is then spray dried using a pneumatic nozzle 120 
at about 100 psi. 

EXAMPLE II 
The same procedure was foil wed in this 
example as is described in the first step of 
Example I. The monomer phase in this 125 
example comprises 120 grams of a mono- 
mer comprising 35% n-butyl methacrylate 
and 65% styrene and about 4 grams of 
Aerosol OT-100. The aqueous phase com- 
prises about 400 ml. of deionized water, one 130 
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gram of ammonium persulfate and about 
0.56 grams of sodium sulfite. The emulsion 
is then made by blending these two phases 
until the monomer phase is completely dis- 
$' persed in the aqueous phase. This addition 
is carried out in a suitable vessel and the 
polymerization carried out at about 40*C 
for about 20 hours. In this case, sufficient 
monomer is included in the initial formula- 
10 tion so that no reseeding is required to pro- 
duce the monodisperse, surfactant evapor* 
ated copolymer particles with a mean 
particle diameter of one micron. After 
polymerization has occurred. 05 grams of 
15 acridine yellow dye is dissolved in 20 ml. 
of deionized water. About 20 ml. of the 
above produced latex is added dropwise to 
the aqueous solution with stirring. The 
latex is then spray dried to form a yellow 
20 loner. The toner is then used in a xero- 
graphic process and gives excellent quality 
prints and high resolution. 

In Examples m and IV, the procedure 
of Examples I and II is followed except 
25 that other dyes were used such as Naphthol 
Blue Black and C I. acid blue 127. 
EXAMPLE V 
05 grams of IGEPON T-5 1 surfactant and 
0.3 grams of K&O* initiator is added to one 
99 liter of water in a pressure reactor and agi- 
tated to form surfactant micelles. The re- 
actor is then heated to 45 °C and connected 
to a gas cylinder containing vinyl chloride 
monomer. 500 grams of monomer are 
35 slowly metered into the reactor while the 
aqueous phase is maintained in continuous 
agitation. The monomer slowly diffuses into 
the aqueous phase and polymerizes into a 
polymer of uniform particle size. Mono- 
40 disperse, surfactant encapsulated polymer 
particles with a mean particle diameter of 
about 1 micron are produced. At the con- 
clusion of the polymerization, 50 grams of 
Eosine bluish dye are added to the emulsion 
45 so as to color the polymer particles. The 
emulsion is then spray dried to produce the 
toner particles. 

EXAMPLE VI 
0.5 grams of IGEPON T-51 surfactant and 
50 0.3 grams of K&O. are added to one liter of 
water in a pressure reactor and agitated to 
form surfactant micelles. To this water phase 
there is added a liquid monomer phase con- 
sisting of 400 ml. of styrene and 5 grams of 
55 AEROSOL OT-100, (available from Ameri- 
can Cyanamid Company). Addition of the 
monomer phase is made during the main- 
tenance of continuous agitation in the re- 
actor. The reactor is then heated to 45 °C. 
60 and connected to a gas cylinder containing 
butadiene monomer. 100 grams of the buta- 
diene are slowly metered into the reaction 
vessel during continuous agitation, so that 
monodisperse surfactant encapsulated poly- 
65 mer particles with a mean particle diameter 
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of about 0.8 microns in diameter are formed. 
At the conclusion erf the polymerization, 50 
grains of Eosine bluish dye are added to the 
emulsion to color the polymer particles and 
the emulsion is spray dried to separate the 70 
particles from the aqueous phase. 
WHAT WE CLAIM IS:— 

1. A method of preparing elecrostato- 
eraphic toner particles comprising forming 
a plurality of surfactant micelles in an 75 
aqueous medium and providing in said 
aqueous medium, in the presence of a water 
soluble polymerization catalyst, a sufficient 
supply of at least one ethylenically ensatu- 
rated monomer to form an aqueous suspen- 80 
sion of monodisperse, surfactant encapsu- 
lated polymer particles having an average 
size from about 0.01 to about 50 microns in 
diameter in said aqueous medium by prefer- 
ential diffusion of monomer to the smallest 85 
of said polymer particles during polymeriza- 
tion, adding to said aqueous suspension a dye 
capable of colouring said polymer particles 
therein and then separating said particles 
from said aqueous suspension. 

2. A method according to claim 1 wherein 
a plurality of surfactant micelles is formed 
in said aqueous medium before adding said 
monomer to said aqueous medium. 

3. A method according to claim 1 or claim 95 
2 wherein the step of adding a dye to said 
aqueous suspension comprises adding a 
water soluble dye thereto. 

4. A method according to claim 1 or claim 
2 wherein said step of adding a dye to said 
aqueous suspension comprises adding a dis- 
persed dye and a surfactant thereto. 

5. A method according to any of claims 1 
to 4 wherein the step of separating said poly- 
mer particles from said aqueous suspension 
comprises spray drying said suspension to 
remove said aqueous medium by evapora- 
tion. 

6. A method according to any of claims 1 

to 5 in which said polymer particles have an 1 10 
average size ranging from about .01 microns 
to about 10 microns in diameter. 

7. A method acoording to any of claims 
1 to 6 wherein said monomer is continuously 
supplied to said aqueous medium. 

8. A method according to any erf claims 1 
to 6 wherein said monomer is intermit'ently 
supplied to said aqueous medium. 

9. A method according to any of claims 1 
to 6 wherein said supply of monomer is all 
added initially to said aqueous medium. 

10. A method according to any of claims 
1 to 9 wherein surfactant is added during 
said polymer particles, the addition of sur- 
factant being so controlled as to maintain 125 
the concentration of free surfactant below 

the critical micelle concentration as herein- 
before defined. 

11. Electrostatographic toner particles 
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produced by the method of any of claims 1 ^!& A | P ]! ™ S: 

to io A. POOLE & CO., 

12. A method of preparing electrostato- Chartered Patent Agents, 

graphic toner particles according to claim 1 19. Devonshire Street, 

i 5 substantially as herein described. London. W.l. 

• - - ■ — 
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